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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix J 



(54) [Name of the Invention] 
Adhesive Film for Holding Shadow Mask 
(57) Abstract 
[Problem to be Solved] 

The problem to be solved by the present invention is to suggest an adhesive film for 
holding a shadow mask, which has a sufficient adhesive force during the shadow mask 
technological process, and which can be easily removed without deformation of the 
shadow mask member, and also, which is reusable. 

[Solution Means] 

The shadow mask holding adhesive film is formed as an adhesive agent layer is provided 
on one surface of the base material (substrate) film. The adhesive agent layer contains a 
side chain, crystalline polymer that contains as its structural component, in the range of 
20 ~ 50 weight of an acrylic acid ester and/or methacrylic acid ester that has a linear 
chain type alkyl radical with 18 or more carbon atoms as a side chain; and also that has a 
melting point in the range of 40 ~ 60oC. 

[Scope of the Claims] 

[Claim 1] 

Shadow mask holding adhesive film that is a shadow mask holding adhesive film where 
an adhesive agent layer is provided on one surface of the base material film, where 

the above adhesive agent layer is formed from an adhesive agent composition material 
that contains a side chain, crystalline polymer that contains as its structural component, in 
the range of 20 ~ 50 weight of an acrylic acid ester and/or methacrylic acid ester that has 
a linear chain type alkyl radical with 18 or more carbon atoms as a side chain; and also 
that has a melting point in the range of 40 ~ 60oC. 



[Claim 2] 



Adhesive film according to the above described Claim paragraph 1 where the adhesive 
force relative to the shadow mask member is at least 100 g/inch or higher at the melting 
point temperature of the above polymer or higher, and where its adhesive force after 10 
times reuse is at least 100 g/inch or higher. 

[Claim 3] 

Adhesive film according to the above described Claim paragraph 1 or Claim paragraph 2 
where the above described adhesive agent layer is adhered on the back surface of the 
above described base material film so that it can be released. 

[Claim 4] 

Shadow mask technological method that is a shadow mask technological method 
including: 

The technological process where as the shadow mask member is being unwound from the 
wound in a roll form shadow mask roll, washing and drying are conducted; 

The technological process where a pattern is formed on the shadow mask member by 
using a resist film or ink; 

The technological process where the shadow mask holding adhesive tape in a heated state 
is adhered onto the back surface of the shadow member, and etching is conducted; and 

The technological process where after this technological process the above adhesive film 
is separated from the shadow member; 

Where the above described shadow mask holding adhesive film is the film reported 
according to the above described Claim paragraph 1, and the where the technological 
process during which the above adhesive film is separated from the shadow member 
included a cooling technological process by using 15 - 25oC water. 

[Detailed Explanation of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention is an invention about a shadow mask holding adhesive film, and 
especially it is an invention about a shadow mask holding adhesive film where during the 
processing it is strongly adhered with the shadow mask, and where after the processing it 
can be easily separated. 



[0002] 



[Previous Technology] 

The shadow mask is an item that is placed so that it covers the front surface of the inner 
part of the CRT of television sets, desktop model computers etc., and it is an item that 
conducts the color discrimination through the incident angle of the generated from the 
three electrode guns red, green and blue color electron beams. This shadow mask, 
usually, is formed from a 0.15 mm thick steel, or stainless steel, and approximately 0.1 
mm openings are regularly arranged at a pitch of 0.6 mm. 

[0003] 

Such shadow mask, usually, is manufactured according to the following. 
[0004] 

As it is shown in Figure 1, as the shadow mask roll 1, which is formed from steel or 
stainless steel wound in a roll form, is being unwound, washing and drying is conducted 
(symbol 2 in Figure 1), and after that by using a resist film or ink a pattern is formed on 
the surface of the shadow mask member (symbol 3 in Figure 1), and then after that, the 
wound in a roll form shadow mask holding adhesive film 4 is adhered onto the back 
surface of the shadow mask member, and the etching process (symbol 5 in Figure 1) is 
conducted, and after that the adhesive film is removed. 

[0005] 

In recent years, a high precision and fineness and the large surfaces have been required 
from the shadow masks and because of that for the shadow mask holding film the 
properties said to me mutually opposing have been required whereby at the time of the 
shadow mask member etching, the adhesive film is strongly adhered onto the member so 
that the shadow mask member is protected from the etching solution, and so that at the 
time of the separation, the adhesive film can be easily removed from the shadow mask 
member. 

[0006] 

However, there has been the problem that due to effect of the heat during each 
technological process, the adhesive force of the adhesive agent is easily increased and 
because of that at the time of the separation of the adhesive film from the shadow mask, 
the separation from the shadow mask is difficult and at the time of the separation the 
shadow mask is deformed. 

[0007] 

Namely, if the adhesive force of the film is made to be strong so that at the time of the 
etching of the shadow mask member it is strongly held to the to the member, the problem 
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is generated that it is said that at the time of the separation the shadow mask is deformed 
and broken. On the contrary, if the adhesive force of the film is set to be low in order to 
achieve an easy removal, at the time of the etching technological process the shadow 
mask is separated and from the gap between the adhesive film and the member the 
etching solution enters in the internal part and it etches parts that are not required to be 
etched, and there is the problem that the predetermined patterning cannot be obtained. 

[0008] 

As measures in order to solve these problems the described here below methods have 
been suggested according to the previous technology. 

(1) The method where an acrylic type adhesive agent with a glass transition point in 
the range of-25oC ~ lOoC has been used (Japanese Patent Application Laid 
Open Number Hei-Sei 1 1-29141 1). In the case of this adhesive agent the mutually 
opposing properties have been taken into consideration and it has been possible to 
use an acrylic type adhesive agent that has appropriate strength. 

(2) There is the method where an ultraviolet light curable type adhesive agent has 
been used. This is a method where an ultraviolet light curable type adhesive agent 
is used and at the time of the separation of the adhesive film ultraviolet light is 
irradiated and the adhesive agent is three-dimensionally crosslinked and by that 
its adhesive force is decreased. 

(3) There is the method where a heat foaming type adhesive agent is used. In the case 
of this method by heating at the time of the separation of the adhesive film the 
adhesive agent is foamed and the adhesive surface area with the shadow mask 
member is decreased and it is easily separated. 

(4) There is the method where a side chain crystalline polymer is used as the adhesive 
agent (Japanese Patent Application Laid Open Number Hei-Sei 10-251604). 

[0009] 

However, in the case according to the method (1), the strength at the time of the 
separation is not reduced relative to the strength during the initial period and because of 
that it is not a light separation. Also, because of the fact that the strength during the initial 
period is low there is also the possibility of penetration of the etching solution. In the case 
according to the method (2), ultraviolet light irradiation equipment is required and 
because of that it becomes a large installation. In the case according to the method (3), 
there is the problem that a high temperature of lOOoC and above is required, etc. Also, 
there are cases where because of the foaming variations there is no decrease of the 
adhesive force. In the case according to the method (4) where side chain crystalline 
polymer is used, it is a method where 50 weight % or more of the monomer material 
forming the structure of the adhesive agent, is a (meth)acrylic acid ester containing an 
ester radical where the number of the carbon atoms is at least 9, and preferably at least 



5 



12, or higher. However, in the case of the adhesive agent obtained according to the above 
described, the adhesive force relative to the shadow mask is insufficient, and there is the 
danger that the etching solution would penetrate through the gaps between the shadow 
mask member and the adhesive film. Also, because of the fact that the adhesive force 
relative to the base material film is insufficient, at the time of the separation of the 
adhesive film from the shadow mask, there is the risk that there would be a separation at 
the interface between the base material film and the adhesive film and the adhesive agent 
layer would remain on the side of the shadow mask member. 

[0010] 

Then, in the case of any of the above described methods (1) ~ (3), the reuse of the 
adhesive film after the separation has not been possible. Namely, in the case according to 
the method (1), the adhesive film that has been used and separated is difficult to wind, 
and in the cases according to the methods (2) and (3), the adhesive film after the use and 
separation had insufficient adhesive force, 

[0011] 

[Problems to be Solved by the Invention] 

The present invention is an invention that has taken into consideration the above 
described reality and its goal is to suggest a shadow mask holding adhesive film that has 
sufficient adhesive force during the processes of the shadow mask technological process, 
and that after the processing can be easily removed without causing deformation of the 
shadow mask member, and also that can be reused. 

[0012] 

[Solution Means] 

The shadow mask holding adhesive film according to the present invention is a shadow 
mask holding adhesive film where an adhesive agent layer is provided on one surface of 
the base material film, where the above adhesive agent layer is formed from a adhesive 
agent composition material that contains a side chain, crystalline polymer that contains as 
its structural component, in the range of 20 ~ 50 weight of an acrylic acid ester and/or 
methacrylic acid ester that has a linear chain type alkyl radical with 18 or more carbon 
atoms as a side chain; and also that has a melting point in the range of 40 ~ 60oC; and by 
that film it is possible to achieve the above described goal. 

[0013] 

According to one practical embodiment state of the present invention, the adhesive force 
relative to the shadow mask member is at least 100 g/inch or higher at the melting point 
temperature of the above polymer or higher, and where its adhesive force after 10 times 
reuse is at least 100 g/inch or higher. 
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[0014] 



According to one practical embodiment state of the present invention the release strength 
relative to the shadow mask member, under room temperature, is no more than 20 g/inch 
or lower. 

[0015] 

According to one practical embodiment state of the present invention, the above 
described adhesive film is wound in a roll form and the above described adhesive agent 
layer is adhered on the back surface of the above described base material film so that it 
can be released. 

[0016] 

The manufacturing method for the preparation of the shadow mask according to the 
present invention is a shadow mask technological method including: the technological 
process where as the shadow mask member is being unwound from the wound in a roll 
form shadow mask roll, washing and drying are conducted; the technological process 
where a pattern is formed on the shadow mask member by using a resist film or ink; the 
technological process where the shadow mask holding adhesive tape in a heated state is 
adhered onto the back surface of the shadow member, and etching is conducted; and the 
technological process where after this technological process the above adhesive film is 
separated from the shadow member; where the above described shadow mask holding 
adhesive film is the film reported according to the above described Claim paragraph 1, 
and the where the technological process during which the above adhesive film is 
separated from the shadow member included a cooling technological process by using 15 
- 25oC water; and by that it is possible to achieve the above described goal. 

[0017] 

The effect of the present invention is according to the following. 
[0018] 

At the time of the shadow mask processing the adhesive film is strongly adhered onto the 
shadow mask member and there is no separation. Consequently, at the time of the 
processing of the shadow mask member (for example, at the time of the etching), the 
shadow mask member can be held by the adhesive film and together with that there is no 
danger of generation of poor patterning. After the processing the shadow mask member is 
cooled by room temperature water (for example, by industrial water at a level of 1 5 ~ 
25oC), and by that the adhesive force of the adhesive film relative to the shadow mask 
member is significantly reduced and because of that an easy separation without 
deformation of the shadow mask member is possible. Also, the adhesive film according 
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to the present invention has no adhesive force at room temperature and because of that it 
is easily wound. 

[0019] 

Also, the melting point temperature of the side chain crystalline polymer used according 
to the present invention is in the range of 40 ~ 6O0C and because of that at the time of the 
separation of the adhesive film a large form factor cooling device is not required, and as 
it has been described here above it can be cooled by industrial water, and then removed, 
and after that, there is also no generation of adhesive residue from the adhesive agent on 
the shadow mask member. Consequently, the adhesive film according to the present 
invention can be reused. 

[0020] 

[Practical Embodiment of the Invention] 

(Base material film) 

As the base material film that is used in the shadow mask holding adhesive film 
according to the present invention it is possible to use sheets with a thickness in the range 
of 5 ~ 500 microns, that are comprised of a single layer material or a multiple layer 
material obtained from the above, that is formed from polyethylene, polypropylene, 
polyester, polyamide, polycarbonate, ethylene - vinyl acetate copolymer, ethylene - ethyl 
acrylate copolymer, ethylene - polypropylene copolymer, polyvinyl chloride etc., 
synthetic resin films. 

[0021] 

On the surface of the base material film, in order to increase the adhesive properties 
relative to the adhesive agent layer, it is also a good option if a corona electrical 
discharge treatment, a plasma treatment, a blast treatment, a chemical etching treatment, a 
primer treatment, etc., are conducted. 

[0022] 

On one surface of this base material film an adhesive agent layer is layer laminated and 
formed and this adhesive agent layer has the explained here below structure that is 
formed from an adhesive agent composition material that contains side chain 
crystallizable polymer material. 

(Side chain crystallizable polymer) 

The side chain crystallizable polymer material that is contained in the adhesive agent 
composition material is a polymer material that has a melting point that is found in a 
narrow temperature range around approximately 15oC. The used here above term 
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"melting point" has the meaning of the temperature where through a certain equilibrium 
process a defined part of the polymer material, which initially is arranged in a regular 
order becomes a disordered state. Also, according to the present invention, the term 
"freezing point" has the meaning of the temperature where through certain equilibrium 
process the above-defined part of the polymer that is initially in a disordered state is 
arranged in a regular arrangement. 

[0023] 

According to one practical embodiment of the present invention, preferably, the polymer 
melting point is within the range from approximately 40oC to 6O0C, and then even more 
preferably, it is in the range of approximately 40oC to 50oC. 

[0024] 

According to another practical embodiment of the present invention, preferably, the 
polymer freezing (crystallization) point is within the range from approximately 30oC to 
50oC, and then even more preferably, it is in the range of approximately 20oC to 40oC. 

[0025] 

It is preferred that the polymer material crystallizes quickly. 
[0026] 

According to the present invention the side chain crystalline polymer material contains as 
its structural component, in the range of 20 ~ 50 weight of an acrylic acid ester and/or 
methacrylic acid ester that has a linear chain type alkyl radical with 1 8 or more carbon 
atoms as a side chain. 

[0027] 

As the above described acrylic acid ester and/or methacrylic acid ester that has a linear 
chain type alkyl radical with 1 8 or more carbon atoms as a side chain (here below also 
called (meth)acrylate), it is preferred to use stearyl (meth)acrylate, eikosyl 
(meth)acrylate, behenyl (meth)acrylate, etc., 18 22 carbon atom containing linear type 
alkyl radical containing (meth)acrylates. Then, triaconta (meth)acrylate etc., 18-30 
carbon atom straight chain alkyl radical containing (meth)acrylates can also be used. 

[0028] 

In the case when the contained amount of the 1 8 carbons or more straight chain type alkyl 
radical containing (meth)acrylate is less than 20 weight %, the effect of the reversibly 
changing the adhesive force is small. In other words, the polymer material has properties 
that allow for the change from adhesive to non-adhesive state in a region near its melting 
point, however, if the contained amount of the 18 carbons or more straight chain alkyl 
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radical containing (meth)acrylate in the polymer is small, the properties for reversible 
change of the adhesive properties are reduced. 

[0029] 

If the contained amount exceeds 50 weight %, the adhesive properties relative to the base 
material film are poor. Because of that, there are cases generated where there is residual 
adhesive on the shadow mask member. The especially preferred (meth)acrylate content is 
in the range of 40 weight % ~ 48 weight %. 

[0030] 

Regarding the side chain crystallizable polymer material, then, as structural components, 
it contains in the range of 40 ~ 80 weight % of 1 ~ 6 carbons alkyl radical containing 
acrylic acid alkyl ester and/or methacrylic acid alkyl ester, and/or in the range of 1 ~ 10 
weight % of functional radical containing ethylenic unsaturated monomer material. 

[0031] 

As the 1 - 6 carbon atoms alkyl radical containing (meth)acrylate, it is possible to list 
methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, hexyl (meth)acrylate. 

[0032] 

As the functional radical containing ethylenic unsaturated monomer material, for 
example, it is possible to use acrylic acid, methacrylic acid, crotonic acid, itaconic acid, 
maleic acid, fumaric acid etc., carboxyl radical containing ethylenic unsaturated 
monomer materials or: 2-hydroxy ethyl (meth)acrylate, 2-hydroxy propyl (meth)acrylate, 
2-hydroxy hexyl (meth)acrylate, etc., hydroxyl radical containing ethylenic unsaturated 
monomer materials, however among these acrylic acid is especially preferred. 

[0033] 

Also, the melting point of the obtained polymer material is in the range of 40 ~ 60oC. 
Preferably, it is in the range of 40oC ~ 50oC. If the melting point is less than 40oC, the 
cooling equipment, which is necessary for the cooling of the adhesive film at the time of 
the separation where a cooling device is used, becomes a large-scale device. And if the 
melting point of the polymer material exceeds 60oC, the appropriate temperature at the 
time of the adhesion of the adhesive film becomes too high. Moreover, the melting point 
of the polymer material is represented by a value (lOoC/min) measured by using a DSC 
(Differential Scanning Calorimeter). 

[0034] 

Such polymer material can be obtained through polymerization according to the well- 
known methods of the previous technology. There are no limitations regarding the 
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polymerization method, the solvent agent, the polymerization initiation agent etc., 
however, for the weight average molecular weight of the polymer material, calculated as 
polystyrene, it is preferred that it be within the range of 100,000 ~ 1,500,000, and then it 
is even more preferable if it is within the range of 300,000 ~ 1,000,000. If the molecular 
weight is less than 100,000, the cohesive strength of the adhesive agent becomes poor 
and that is why it is not a preferred option. And also in the molecular weight exceeds 
1,500,000, the adhesive force relative to the material subject to the adhesion becomes 
weak and it becomes difficult to dissolve in the usual solvent agents, and that is why it is 
not a preferred option. 

[0035] 

In the adhesive agent composition material according to the present invention it is also a 
good option if a plasticizer, a tackifier, a filler etc., optional components are added. As 
the tackifier, it is possible to use specific rosine ester type compounds, terpene phenol 
type compounds, petrol resin type compounds, high hydroxyl value rosine ester type 
compounds, hydrogenated rosine ester type compounds, etc. 

[0036] 

Also, regarding the adhesive agent composition material, in order to increase its cohesive 
force, it is also possible to add a crosslinking agent, and it can also be crosslinked by 
crosslinking catalysts. As the crosslinking agent, for example, it is possible to list 
isocyanate, epoxy resin, amine resin, imide resin, melamine resin, etc. If the crosslinking 
density becomes too high, the temperature dependency properties of the adhesive force 
become reduced. 

[0037] 

Regarding the application of the heat activated adhesive agent composition material, 
usually there are many cases where a knife coater, a roll coater, a calender coater, a 
mixing gap coater etc. Also, depending on the coating thickness and the viscosity, the 
application can be conducted by using a gravure coater, a rod coater. Also, the adhesive 
agent composition material can be coated by a transfer from a release sheet according to 
the same method as in the case of the copy printing. The composition material can be 
coated in the state as it is, or as it is made into an emulsion or a latex material by using an 
appropriate solvent agent. The appropriate monomers and additives are coated directly on 
the base material and at that location they are cured by heat, radiation or other appropriate 
methods that are already known to the persons skilled in the industry. By doing that an 
adhesive agent layer is formed from the adhesive agent composition material. The 
thickness of the adhesive agent layer is preferred to be within the range of 1 ~ 50 
microns, and preferably, it is within the range of 1 ~ 15 microns. 

[0038] 

Then, next, the shadow mask processing method will be explained. 
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[0039] 



As it is shown according to the shown in Figure 1, as the shadow mask member is being 
unwound from the roll form shadow mask roll 1 it is washed and dried. Then, next, on the 
shadow mask member a pattern is formed using a resist film or ink. Next, the explained 
here above shadow mask holding adhesive film is adhered on the back surface of the 
shadow mask member. The temperature for this adhesion is at or above 40oC (the 
melting point) and because of that it is above the polymer melting point and the adhesive 
film becomes strongly adhered onto the adhesive film. 

[0040] 

Consequently, there is no separation of the adhesive film during the time of the etching 
process from the shadow mask member and there is no penetration of the etching 
solution. 

[0041] 

After that, the adhesive film is separated from the shadow mask member. Here at the time 
of the separation of the adhesive tape industrial water at room temperature (in more 
details, 1 5oC ~ 25oC) is used and it is showered, or it is immersed in a water tank and by 
that the shadow mask member and the adhesive tape are cooled and the adhesive force of 
the adhesive film is reduced and because of that it is possible to be easily separated 
without deformation or damage of the shadow mask member. 

[0042] 

After that, as the used adhesive film is wound into a roll it is reused according to the 
above described. 

[0043] 

[Practical Examples] 

Here below the present invention will be described in further detail by using practical 
implementation examples. Moreover, here below the term "parts" has the meaning of 
weight parts. 

A. Polymer preparation 
(Practical Example 1) 

45 parts of behenyl acrylate (C22A), 50 parts of methyl acrylate (MA), 5 parts of acrylic 
acid, and as a polymerization initiation agent, 0.3 weight parts of per-butyl ND 
(manufactured by Nippon Oil Company) were used and they were dissolved in 230 parts 
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of ethyl acetate/n-heptane (70/30), and this solution was stirred at a temperature of 55oC 
for a period of 5 hours and the monomer material was polymerized. The obtained 
polymer weight average molecular weight was 680,000, and the melting point was 55oC. 

[0044] 

To this polymer solution, as a crosslinking agent, HDU (manufactured by Sogo Kogyo 
Company) was added in an amount of 1 part per 100 parts of polymer material, and it was 
then coated on the corona surface treated side of 25 micron thick PET film, so that its 
layer thickness would become 10 microns, then it was dried and an adhesive agent layer 
was formed, and an adhesive film was obtained. 

[0045] 

(Practical Example 2) 

Except for the fact that as the monomer materials used 35 parts of behenyl acrylate 
(C22MA), 60 parts of methyl acrylate (MA), 5 parts of acrylic acid, were taken, and as a 
crosslinking agent, HDU was added in an amount of 1.5 part per 100 parts of polymer 
material, and everything else was done according to the above described Practical 
Example 1 and an adhesive film was obtained. 

[0046] 

Moreover, the obtained polymer weight average molecular weight was 580,000, and the 
melting point was 41oC. 

[0047] 

(Practical Example 3) 

Except for the fact that as the monomer materials used 45 parts of behenyl acrylate 
(C22MA), 50 parts of methyl acrylate (MA), 5 parts of acrylic acid, were taken, and as a 
crosslinking agent, HDU was added in an amount of 1.5 part per 100 parts of polymer 
material, and everything else was done according to the above described Practical 
Example 1 and an adhesive film was obtained. 

[0046] 

Moreover, the obtained polymer weight average molecular weight was 550,000, and the 
melting point was 45oC. 

[0049] 

(Reference Example 1) 
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As the used monomers, 98 parts of stearyl acrylate (CI 8 A), and 2 parts of 2-hydroxy 
ethyl acrylate (HEA), were taken, and as a crosslinking agent, a Coronate L-45E 
(manufactured by Nippon Polyurethane) was added in an amount of 0.5 parts relative to 
100 parts of the polymer, and everything else was done according to the above described 
Practical Example 1 and an adhesive film was obtained. 

[0050] 

Moreover, the obtained polymer weight average molecular weight was 680,000, and the 
melting point was 52oC. 

[0051] 

(Reference Example 2) 

As the used monomers, 70 parts of stearyl acrylate (CI 8 A), and 28 parts of ethyl acrylate 
(EA), and 2 parts of 2-hydroxy ethyl acrylate were taken, and as a crosslinking agent, a 
Coronate L-45E (manufactured by Nippon Polyurethane) was added in an amount of 0.5 
parts relative to 100 parts of the polymer, and everything else was done according to the 
above described Practical Example 1 and an adhesive film was obtained. 

[0050] 

Moreover, the obtained polymer weight average molecular weight was 730,000, and the 
melting point was 38oC. 

[0053] 

(Reference Example 3) 

As the used monomers, 70 parts of cetyl acrylate (CI 6 A), and 50 parts of methyl acrylate, 
and 5 parts of acrylic acid were taken, and everything else was done according to the 
above described Practical Example 1 and an adhesive film was obtained. 

[0054] 

Moreover, the obtained polymer weight average molecular weight was 690,000, and the 
melting point was 18oC. 

[0055] 

(Reference Example 4) 

Except for the fact that a generally used acrylic type adhesive agent (SK Dine 1491H, 
manufactured by Soken Kagaku Company), was used, everything else was done 
according to the above-described Practical Example 1 and an adhesive film was obtained. 



14 



f 



[0056] 

The introduced amount of each material, the weight average molecular weight, the 
melting point are correspondingly presented in Table 1 . 

[Table 1] 



Introduced Amounts (weight parts) Polymer Properties 




C16A 


C18A 


C22A 


C22MA 


EA 


MA 


HEA 


AA 


Molecular 
Weight 


Melting 

Point 

(oC) 


Practical 
Example 1 






45 






50 




5 


680,000 


55 


Practical 
Example 2 








35 




60 




5 


580,000 


41 


Practical 
Example 3 








45 




50 




5 


550,000 


45 


Reference 
Example 1 




98 










2 




680,000 


52 


Reference 
Example 2 




70 






28 






2 


730,000 


38 


Reference 
Example 3 


45 










50 




5 


690,000 


18 


Reference 
Example 4 


Usually used Adhesive agent 







(Measurement Methods) 

Polymer molecular weight it is represented by the calculated as polystyrene 

weight average molecular weight by GPC (Gel Permeation Chromatography). 



[0057] 

Polymer melting point it is represented by a measurement value 

(lOoC/min) according to DSC (Differential Scanning Calorimetry). 

[0058] 

Adhesive Force The adhesive force of the obtained adhesive 

film is measured relative to SUS according to JIS C2107. Regarding the measurement 
temperature, at the time of the adhesion the temperature was 5oC above the melting 
point, at the time of the separation, it was immersed in 23oC water for a period of 30 
seconds and after that the measurement was conducted in air atmosphere at a temperature 
of23oC. 
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[0059] 



Cycling test The above described adhesive force 

measurement was repeated 10 times. 

[0060] 

Etching solution penetration test A predetermined adhesive film is 

covered over a glass plate and this was immersed for a period of 10 minutes in a solution 
of ferric chloride (solution temperature 80oC). After that, this was taken out and washed 
with water and it was observed whether or not the solution had penetrated. After that, it 
was separated and dried and then after that again a visual observation was conducted, and 
this evaluation was repeated 10 times. 

[0061] 

The corresponding results are shown in Table 2. 
[Table 2] 



Initial Adhesive Properties (Adhesive Properties after 10 times repeat) 


Adhesive Properties 
relative to the substrate 
material 




Adhesive 
Properties at or 
above the 
melting point 
(g/inch) 


23oC adhesive 

properties 

(g/inch) 


Presence or 
absence of 
etching solution 
penetration 


Evaluation of the state of 
separation at 23 oC 


Practical 
Example 1 


320 (240) 


20 or less (20 
or less) 


No (after 10 
repeats) 


O 


Practical 
Example 2 


220 (170) 


20 or less (20 
or less) 


No (after 10 
repeats) 


O 


Practical 
Example 3 


280 (210) 


20 or less (20 
or less) 


No (after 10 
repeats) 


0 


Reference 
Example 1 


270 


30 or less 


No (only 1 
repeat) 


X 


Reference 
Example 2 


260 


20-150 


No (only 1 
repeat) 


A 


Reference 
Example 3 


300 (60) 


320 (80) 


Yes (at 5 
repeats) 


O 


Reference 
Example 4 


130 (30) 


100 (30) 


Yes (at 3 
repeats) 


O 
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In the table, O indicates interface separation, A indicates that one part of the adhesive 
agent layer has been transferred from the substrate material onto the material subject to 
the adhesion; X represents a material where the front surface of the adhesive agent layer 
has been transferred from the substrate material to the material subject to the adhesion. 

[0062] 

The following is understood from the results presented in Table 2. 

(1) In the case of the adhesive film according to the Reference Example 1, the 
contained amount of stearyl acrylate (C18A) is high at 98 parts, and because of 
that the adhesive force relative to the base material film is weak, and the adhesive 
agent is transferred onto the material subject to the adhesion (SUS). 
Consequently, in the etching solution penetration test, a repeat use was not 
possible. 

(2) In the case of the adhesive film according to the Reference Example 2, the 
contained amount of stearyl acrylate (CI 8 A) is high at 70 parts, and because of 
that the adhesive force relative to the base material film is weak, and the adhesive 
agent is partially transferred onto the material subject to the adhesion (SUS). 
Consequently, in the etching solution penetration test, a repeat use was not 
possible. 

(3) In the case of the adhesive film according to the Reference Example 3, the carbon 
number of the acrylic radical of the acrylate is small and because of that the 
reduction of the adhesive force at a temperature of 23oC was insufficient. 
Consequently, there is destruction of the shadow mask member, and in the etching 
solution penetration experiments, it could be reused only up to 5 times. 

(4) In the case of the adhesive film according to the Reference Example 4, the 
reduction of the adhesive force at 23 oC was insufficient. Consequently, there is 
destruction of the shadow mask member, and in the etching solution penetration 
experiments, it could be reused only up to 3 times. 

(5) Contrary to that, in the case of the adhesive films obtained according to the 
Practical Examples 1 ~ 3, the adhesive force at and above the melting point was 
sufficient, and consequently, it was sufficiently adhered onto the shadow mask 
member, and also, when it was cooled off to a temperature of 23oC, there was no 
destruction of the shadow mask member and it was possible to be easily 
separated, and then, there was no penetration of the etching solution, and also, it 
was possible to be reused. 

[0063] 

[Results From the Present Invention] 

The adhesive film according to the present invention holds strongly the shadow mask 
member at the time of the processing, and at the time of the separation it can be easily 
separated without requiring a special device, and moreover, also it is possible to be 
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reused, and because of that there are the synergetic effects that there is reduction of dirt 
(dust) and it is said that the cost is inexpensive. 

[0064] 

Also, because of the fact that the melting point of the polymer is in the range of 40 ~ 
60oC, by using industrial water it is possible to be separated at room temperature and a 
special large scale installation such as that needed in the case of the adhesive films 
disclosed according to the previous technology, is not required, and also, there is no 
generation of sticky residue on the shadow mask member. 

[Brief Explanation of the Figures] 

[Figure 1] 

Figure 1 represents a schematic explanation diagram for the shadow mask member 
processing method using the adhesive film according to the present invention. 

[Explanation of the Symbols] 

1 shadow mask member roll 

4 adhesive film roll 
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